In this work we present an approach for the formal specification and verification of the reconfiguration protocols in Grid component systems. We consider Fractal, a modular and extensible component model. As a specification tool we invoke a specific temporal language, separated clausal normal form, which has been shown to be capable of expressing any ECTL+ expression thus, we are able to express the complex fairness properties of a component system. The structure of the normal enables us to directly apply the deductive verification technique, temporal resolution defined in the framework of branching-time temporal logic.
I. INTRODUCTION
There are two approaches to building long-lived and flexible Grid systems. exhaustive and eneric. The former approach provides rich systems satisfying every service request from applications but consequently its implementation suffers from very high complexity. In the latter approach we represent only the basic set of services (minimal and essential) and thus overcome the complexity of the exhaustive approach. However, to achieve the full functionality of the system we must make this li&htweight core platform reconfigurable and expandable. One of the possible solutions here is to identify and describe the basic set of features of the component model and to consider any other functions as pluggable components [30l which can be brought on-line whenever necessary 26] .
Establishinc the theoretical foundations of the generic processes involved in designini and functioning of such Grid systems is highly important. A sienificant part of this research lies in the area of formal specification and verification of the core component model and the properties of the desired Grid systems.
Among various approaches to re resenting a component model we pay specific attention to the Fractal component model [17] . The advantage of the Fractal framework is that it defines the structure of the components, gives a basic classification of components, and has the mathematical foundations e.g., the Nell calculus [7] . The Fractal specification defines the basic (non-functional) controls which should be defined especially to enable dynamic reconfiguration of components, and a number of [10] , [11] . Furthermore, a clausal resolution over the set of SNFCTL clauses has been defined [9] , [10] and recently the search strategies for this method were presented in [12] .
These developments allow us to set up the following problem structure tackled in the paper: in the construction of louic DCTL* [27] ).
Finally, we would like to point out that our interpretation of an LC index corresponds to the concept of a linear interpretation [36. Note that in the full ECTL1 language the standard 'untill (1) and unless' (v )) operators are used:
M, x AUIB iff there exists sj C x such that i <j and (A, Suf(xV, sj)) i= B and for each s,k x i, if i < k < jthen (M, SUf (Xs., Sk)) l= A. and AWVB = EA V AlIB. In the SNFCTL these operators are defined via the basic set of SNFCTL operators [8] . For figure 1) which consists of one client and one printing queue component as primitives. The client interface of the client is labelled CIa, and the server interfaces of the printing queue is labelled S'r. We will also consider a simplified life-cycle controller LCC that allows us to safely remove a binding between a client and the printina queue. This simple example is sufficient to demonstrate the potential of deductive reasoning, applied to a fractal model.
We will take in consideration the safety part of the specification and its requirements [29] . The Life-Cycle We believe that the branching-time framework is appro priate for our specification targets because of the following reasons. Assume that after unbinding a client CI, it has been removed forever. Now, from this moment of time it is true to say that A =-req (in all possible futures from now on, there will be no more requests from the Client Interface to the Server Interface) and therefore at the previous moment of time it was true to say that EOA -ireq (in some future it will not be possible for the Client interface to send a request to the Server Interace). The In order to achieve a refutation of the generated specification, we incorporate two types of resolution irules already dehned in [8] , [14. step resolution (SRES) and temporal resolution (TRES).
Step resolution is used between Formulae that refer to the same initial moment of time or same next moment along some or all paths. Two step resolution rules that will be used in our example are given below (where I is a literal and C and D are disjunctions of literals). When an empty constraint is generated on the right hand side of the conclusion of the resolution rule, we introduce a constant false to indicate this terminating clause. Now we present only two temporal resolution rules that will be used in our verification example. In the formulation of these rules below I is a literal and the hirst premises abbreviate the A and E loops in 1 In this paper we have introduced a formal framework for the deductive verification of modular specification. As a specification tool we use the branching-time temporal logic. Specified properties and requirements of the system are then translated into the language of a normal form, SNFCTL, thus enabling the application of a powerful resolution method.
Future extensions of this work will be in the application of the Inferential Erotetic Logic (IEL) tools aiming at optimisation of the process of reconfiguration of a component model [15] . The Inferential Erotetic Logic (IEL) [31] , [34] is a powerful tool in the area of analyzine and modelling such components of intelligent activity as planning problem solving, and searching for information in massive data/knowledge bases [32] . Important developments within the framework of IEL are Erotetic Search Scenarios (ESS) [33] and Socratic Proofs (SP) [35] . ESS is based on the idea of providing conditional instructions for solving an initial problem, informing us which questions should be asked and when they should be asked. Moreover, an erotetic search scenario shows where to go if a direct answer to a query appears to be acceptable and does so with respect to any direct answer to each query. SP is a very specific technique, which reduces the complexity of standard problem-solving methods by using pure questioning only.
